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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a liquid crystal 
device excellent in characteristics and mass- 
productivity, suitable for an electronic instrument 
provided with a touch key and using a plastic substrate. 
SOLUTION: In this liquid crystal device, a lower 
substrate 21 of a pair of substrates sandwiching a liquid 
crystal 26 is constituted of only a plastic substrate 22. 
An upper substrate 13 consists of a glass substrate 14 
and signal lines of a scanning line, a data line 3 and the 



li k e , a TFT conn e ct e d to tho s i gnal li n e o, o oomb-shopcd 




pixel electrode 1 and a common electrode 1 1 which 
constitute an IPS system driving electrode and a color 
filter 1 7 are formed on the glass substrate 1 4. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] A substrate of a pair with which liquid crystal was pinched Two or more scanning line and 
two or more data lines which were formed in the shape of a matrix A switching element connected to 
these scanning lines and the data line A pixel electrode connected to this switching element A common 
electrode made to generate horizontal electric field between said pixel electrodes It is liquid crystal 
equipment equipped with the above, and one substrate consists of a plastic plate among substrates of 
said pair, and it is characterized by preparing said two or more scanning lines and said two or more data 
lines, said switching element, said pixel electrode, and said common electrode on a substrate of another 
side. 

[Claim 2] Liquid crystal equipment according to claim 1 characterized by a substrate of said another side 
consisting of a glass substrate. 

[Claim 3] Liquid crystal equipment according to claim 1 characterized by a substrate of said another side 
consisting of a plastic plate. 

[Claim 4] Liquid crystal equipment given in claim 1 characterized by preparing a color filter in an inside 
of a substrate of said another side thru/or any 1 term of 3. 

[Claim 5] Liquid crystal equipment given in claim 1 characterized by preparing a reflecting layer in an 
inside of one [ said ] substrate thru/or any 1 term of 4. 

[Claim 6] Liquid crystal equipment given in claim 1 characterized by preparing a reflecting layer in 
external surface of one [ said ] substrate thru/or any 1 term of 4. 

[Claim 7] Liquid crystal equipment given in claim 1 characterized by preparing an orientation film in an 
inside of one [ said ] substrate thru/or any 1 term of 6. 

[Claim 8] Liquid crystal equipment given in claim 1 characterized by equipping external surface of a 
substrate of said another side with a touch key thru/or any 1 term of 7. 

[Claim 9] Liquid crystal equipment characterized by liquid crystal driving by horizontal electric field 
which are liquid crystal equipment which has a substrate of a pair with which liquid crystal was pinched, 
and one substrate generates from a substrate of another side by consisting of a plastic plate among 
substrates of said pair. 

[Claim 10] A manufacture method of liquid crystal equipment according to claim 1 characterized by 
providing the following A production process which forms said two or more scanning lines and said two 
or more data lines, said switching element, said pixel electrode, and said common electrode for [ two or 
more ] said liquid crystal equipment at coincidence on a substrate which has only magnitude which can 
take two or more liquid crystal equipments A production process which sticks said substrate arid a 
plastic plate which has magnitude corresponding to this substrate through a sealant A production process 
which pours in liquid crystal between said substrates and said plastic plates A production process which 
separates said plastic plate for each liquid crystal equipment of every, and a production process which 
separates said substrate for each liquid crystal equipment of every 

[Claim 1 1] Electronic equipment characterized by equipping claim 1 thru/or any 1 term of 9 with liquid 
crystal equipment of a publication. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] Especially this invention relates to the structure of 
liquid crystal equipment where the plastic plate was used for one [ at least ] substrate about electronic 
equipment at liquid crystal equipment and its manufacture method list. 
[0002] 

[Description of the Prior Art] In recent years, compared with the conventional liquid crystal display 
panel, the demand on the possibility of ease [ thin-shape/ lightweight-izing and /-izing ] and the curved 
surface display not breaking and the liquid crystal display panel using the plastic film substrate which 
has the advantage of ** is increasing with the spread of pocket electronic equipment, such as a small 
Personal Digital Assistant. An example of the liquid crystal equipment using a plastic plate is indicated 
by JP,6-2141 1 1 ,A, the JP,2000-267073,A official report, etc. 

[0003] One side of the substrate of a pair with which a liquid crystal display (conventional example 1) 
given in JP,6-2141 1 1,A pinches liquid crystal is a glass substrate, another side is a plastic plate, and the 
panel consists of combination of a glass substrate and a plastic plate. And since a color liquid crystal 
display is constituted, the color filter is arranged on the external surface of a plastic plate. 
[0004] The panel is constituted from combination of a glass substrate and a plastic plate by the JP,2000- 
267073, A official report like [ the liquid crystal display (conventional example 2) of a publication ] the 
above. This invention aims at offer of the color liquid crystal display which used the thin film transistor 
(it is written as TFT Thin Film Transistor and the following) as a switching element of a pixel, TFT and 
a color filter are formed on the glass substrate used as an element substrate, and the common electrode 
and orientation film etc. is formed on the plastic plate used as an opposite substrate. 
[0005] Although the liquid crystal display given in these two official reports consists of combination of 
a glass substrate and a plastic plate, the thing using the plastic plate of two sheets in pursuit of thin- 
shape-izing and lightweight-izing is also examined more. Although the liquid crystal display using a 
plastic plate can be used for various electronic equipment In the present condition, it is mostly used to 
small pocket devices, such as a clock, a calculator, and an electronic notebook. For example, in case 
various kinds of functions, such as a calender display, a schedule, and address book management, are 
changed, by touching some fields on the screen where the desired function was displayed with a finger, 
a pen, etc., a function can be changed now and there are some which can perform the hand entry force. 
In the case of this kind of liquid crystal display for pocket devices, the touch key used as the switch at 
the time of a functional change or an input unit is attached on the substrate used as the screen. 
[0006] 

[Problem(s) to be Solved by the Invention] As mentioned above, the liquid crystal display using a plastic 
plate has many advantages, like thin-shape-izing and lightweight-ization can be attained, but on the 
other hand it is holding various troubles. One of them is the problem of the thermal resistance of a 
plastic plate, and elasticity. That is, generally, although plastics, such as methacrylate system resin and 
polycarbonate resin, is used for the material of a plastic plate, since about 150-200 degrees C and a 
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substantial heat-resistant temperature are about 120-150 degrees C, the glass transition temperature of 
these plastic material cannot add heat treatment of 120 degrees C or more in the manufacture process by 
the side of a plastic plate. 

[0007] Although it is necessary to form the common electrode which follows, for example, is from 
transparence electric conduction films, such as an indium stannic acid ghost (it is written as ITO Indium 
Tin Oxide and the following), on the plastic plate side which is an opposite substrate in the case of the 
liquid crystal display of the conventional example 2, the general spatter used as an elevated temperature 
cannot be used at the time of membrane formation of ITO, but an ordinary temperature spatter becomes 
indispensable at it. However, the ITO film by the ordinary temperature spatter has a defect, like that 
resistance becomes large compared with the usual ITO film , and it is inferior to reliability, and cannot 
obtain a good film. Moreover, there is trouble that that with which burning temperature is low and can 
be managed also about the orientation film formed on a common electrode must be chosen specially. 
[0008] Moreover, compared with a glass substrate, coefficient of thermal expansion of a plastic plate 
will be large, and it will expand and contract greatly also by few temperature changes. Moreover, the 
degree of telescopic motion becomes more remarkable, as a substrate becomes large. Therefore, after 
passing through the heat history in the manufacturing process for every substrate, in case two substrates 
were stuck, it was difficult for precision to improve a plastic plate and other substrates alignment, and 
enlargement of the liquid crystal equipment using a plastic plate was difficult. Moreover, in case not 
only the alignment between substrates but the plastic plate after actually expanding and contracting, and 
an external color filter were stuck in the case of the liquid crystal display of the conventional example 1 , 
it was difficult for precision to improve each pigment layer of R, G, and B alignment to each pixel. 
[0009] Usually, although the manufacture method which is separated to each liquid crystal display and 
which is called so-called "being picking two or more" is adopted after making the pattern of two or more 
liquid crystal displays on the mother glass of one sheet at coincidence at the time of the mass production 
of a liquid crystal display, sticking the mother glass of two sheets and pouring in liquid crystal In the 
liquid crystal display using a plastic plate, it was not able to carry out "it having been picking two or 
more" with required sticking the substrate of big size from the above-mentioned reason. Then, though it 
manufactured according to the individual for each equipment of every from the start or being made 
collectively conventionally in the case of the combination of a glass substrate-plastic plate, the method 
of sticking the plastic plate divided for each equipment of every on the mother glass of at most one sheet 
was taken. However, these were the methods that productivity was very bad. 

[0010] Moreover, in the case of liquid crystal equipment equipped with the touch key, when a touch key 
was pressed with a finger or a pen, distortion and a display were distorted by the substrate of the liquid 
crystal cell under it by the thrust, and there was a possibility that a eel gap might change and display 
nonuniformity etc. might arise. As the cure, these were joined through the spacer for preparing a crevice 
between a liquid crystal cell and a touch key etc., and the crevice was prepared so that a liquid crystal 
cell and a touch key might not contact directly. However, by this configuration, the thickness of the 
whole liquid crystal equipment became thick, and had become the failure of thin-shape-izing of liquid 
crystal equipment. 

[001 1] the alignment between substrates from which it be make in order to solve the above-mentioned 
technical problem , and a desired property be acquire by limit of processing temperature in a 
manufacture process be difficult for this invention — etc. — while manufacture without fault arise , it 
excel also in productivity , and it aim at offer the liquid crystal equipment which have the suitable 
structure also for electronic equipment equipped with a touch key , and its manufacture method . 
[0012] 

[Means for Solving the Problem] In order to attain the above-mentioned purpose, liquid crystal 
equipment of this invention A substrate of a pair with which liquid crystal was pinched, and two or more 
scanning line and two or more data lines which were formed in the shape of a matrix, A switching 
element connected to these scanning lines and the data line, and a pixel electrode connected to a 
switching element, It is liquid crystal equipment which has a common electrode made to generate 
horizontal electric field between pixel electrodes, and one substrate consists of a plastic plate among 
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substrates of a pair. The scanning line and two or more data lines of plurality [ top / of another side / 
substrate ], It is characterized by preparing a switching element, a pixel electrode, and a common 
electrode. 

[0013] this invention persons need to abolish existence of an electrode by the side of a plastic plate and 
an orientation film, when you examine a solution means of the above-mentioned technical problem — I 
thought whether there would be nothing. As mentioned above, even if it used a TFT substrate for a 
plastic plate and a substrate (this substrate is called a substrate of another side in a claim) of a side which 
counters, with a configuration using the usual pixel electrode, a common electrode will be needed on a 
plastic plate like the conventional example 2. An electrode is required for a mist beam plastic plate side 
at a TFD substrate which used a thin-film diode (it is written as TFD Thin Film Diode and the 
following) as a switching element. 

[0014] on the other hand, if a drive of the so-called in plane switching (it is written as IPS In-Plane- 
Switching and the following) method which prepares a pixel electrode and a common electrode on a 
substrate of another side, and drives liquid crystal by horizontal electric field generated between a pixel 
electrode and a common electrode is adopted, lose an electrode from a plastic plate side - ****** was 
realized. That is, it is the configuration which prepares a pixel electrode and a common electrode which 
were electrically connected to the scanning line which drives a switching element and a switching 
element and the data line, and a switching element, and nothing prepares fundamentally on a plastic 
plate (one substrate) on a substrate of another side. 

[0015] Since no patterns which need alignment on a plastic plate primarily stop existing according to 
this configuration, in case a substrate and a plastic plate of another side are stuck, alignment becomes 
unnecessary, and telescopic motion of a plastic plate does not serve as a failure of alignment. Therefore, 
it becomes easy, and enlargement of liquid crystal equipment can adopt a manufacture method of "being 
picking two or more" at the time of manufacture of a liquid crystal display, and it not only can attain 
enlargement of each liquid crystal equipment, but it can raise mass-production nature. 
[0016] In this invention, a glass substrate of the general former can be used as a material of the above "a 
substrate of another side." When a glass substrate is used, since a heat-resistant temperature is fully high 
compared with a plastic plate, a usual method can be used at the time of membrane formation of various 
films including ITO, and a reliable good film can be formed at it. 

[0017] However, a material of "a substrate of another side" may not be restricted to a glass substrate, 
either, and may use a plastic plate. Although a reliable good film will be obtained in having used a 
plastic plate, considering previous explanation For example, the inside of a manufacturing process 
makes a switching element, an electrode, etc. from an elevated temperature using a glass substrate. If 
how to exfoliate from a glass substrate and imprint these on a plastic plate is also considered and this 
method is used after these switching elements and an electrode are completed A switching element and 
an electrode which have a property equivalent to what was made on a direct glass substrate can be 
formed on a plastic plate. The further thin-shape-izing of liquid crystal equipment and lightweight- 
ization can be attained by using both substrates as a plastic plate. 

[0018] Although liquid crystal equipment of this invention is applicable to any [ of black and white and 
a color ] display, a color filter is needed in order to consider as color display. Since it is preparing no 
meanings of this invention in a plastic plate side as much as possible, as for a color filter, it is desirable 
to prepare in an inside side of a substrate of another side also in this case. By this configuration, 
electrochromatic display equipment can be realized easily. 

[0019] Moreover, although liquid crystal equipment of this invention is applicable to any liquid crystal 
equipment of a type of a transparency mold, a reflective mold, and a transflective reflective mold, to 
consider as a transparency mold, it is necessary to use a substrate with sufficiently high light 
transmittance for both substrates. On the other hand, when forming a reflecting layer when considering 
as a reflective mold considers as a solid reflecting layer which a reflecting layer does not serve as an 
electrode but has only a reflex function although any by the side of a substrate of another side are 
sufficient a plastic plate side, it can form in a plastic plate side. In this case, since a reflecting layer is 
formed by solid pattern almost equal to magnitude of a viewing area, there is no trouble in alignment 
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between substrates in any way. 

[0020] And when preparing a reflecting layer in a plastic plate side, a metal membrane may be formed, 
and you may prepare in an inside side (a liquid crystal side) of a substrate, and may prepare in an 
external surface side by external etc. When it prepares especially in an inside side of a substrate, in order 
that light may not penetrate the inside of a substrate, permeability becomes possible [ cheap plastic 
material with low light transmittance, and using heat-resistant good plastic material ] again, although it 
is low. 

[0021] lose an electrode by the side of a plastic plate — although ****** mentioned above, when an 
electrode of an IPS method is prepared in a substrate of another side, an orientation film by the side of a 
plastic plate may not not necessarily be about an orientation film. The reason is that it displays by 
rotating the whole liquid crystal molecule in a substrate side by horizontal electric field from a substrate 
of another side rather than using torsion of a liquid crystal molecule in a liquid crystal layer between 
substrates according to the display principle in IPS mode. The conventional trouble that burning 
temperature must choose as an orientation film by the side of a heat-resistant low plastic plate by this 
what is low and ends is cancelable. However, an orientation film may be prepared in an inside of a 
plastic plate, improvement in a contrast ratio can be aimed at in that case, and there is also an advantage 
of display grace improving. 

[0022] Furthermore, in liquid crystal equipment of this invention, liquid crystal equipment may be 
directly equipped with a touch key. Although a touch key might be attached in a front face of a liquid 
crystal cell when applying liquid crystal equipment to a portable electronic device as mentioned above, 
conventionally, a gap is opened between a liquid crystal cell and a touch key as a cure in question with 
which a display is distorted by press of a touch key, and this structure had checked thin shape-ization of 
liquid crystal equipment. On the other hand, in liquid crystal equipment of this invention, since it is 
absorbed by deformation of a plastic plate by the side of a part which deformed a front-face side 
substrate by press, and a rear face, distortion of a display can be reduced. Moreover, effect of a display 
on eel gap change also becomes small by adoption of an IPS drive method. 

[0023] That is, if another expression is carried out, liquid crystal equipment of this invention will be 
liquid crystal equipment which has a substrate of a pair with which liquid crystal was pinched, and will 
be characterized by liquid crystal driving by horizontal electric field which one substrate generates from 
a substrate of another side by consisting of a plastic plate among substrates of said pair. 
[0024] A manufacture method of liquid crystal equipment of this invention is the manufacture method of 
liquid crystal equipment of above-mentioned this invention. A production process which forms two or 
more scanning line and two or more data lines, switching elements, pixel electrodes, and common 
electrodes of two or more for liquid crystal equipment at coincidence on a substrate which has only 
magnitude which can take two or more liquid crystal equipments, A production process which sticks a 
substrate and a plastic plate which has magnitude corresponding to this substrate through a sealant, It is 
characterized by having a production process which pours in liquid crystal between said substrates and 
plastic plates, a production process which separates a plastic plate for each liquid crystal equipment of 
every, and a production process which separates said substrate for each liquid crystal equipment of 
every. 

[0025] That is, since enlargement of liquid crystal equipment becomes easy since alignment becomes 
unnecessary at the time of lamination of a substrate and telescopic motion of a plastic plate does not 
pose a problem as mentioned above, and a manufacture method of "being picking two or more" can be 
adopted by adoption of liquid crystal equipment of the above-mentioned configuration at the time of 
manufacture of a liquid crystal display, mass-production nature can be raised. Thereby, reduction of a 
manufacturing cost can be aimed at. 

[0026] Electronic equipment of this invention is characterized by having liquid crystal equipment of 
above-mentioned this invention. By having had liquid crystal equipment of this invention, thin-shape- 
izing of the liquid crystal display section and lightweight-ization can be attained, and it becomes a 
suitable thing especially for a portable electronic device. 
[0027] 
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[Embodiment of the Invention] The gestalt of the 1st operation in this invention is explained with 
reference to drawing 1 - drawing 3 , and drawing 12 below [the gestalt of the 1st operation]. 
Representative circuit schematics, such as a switching element in two or more pixels arranged in the 
shape of [ from which drawing 1 constitutes the image display field of the liquid crystal equipment of 
the gestalt of this operation ] a matrix, and a signal line, the plan where drawing 2 ******( e d) one pixel 
of** and liquid crystal equipment, the cross section where drawing 3 meets the A- A' line of drawin g 2 , 
and drawing 12 are the mimetic diagrams showing order like the erector of** and liquid crystal 
equipment later on. In addition, in all the following drawings, in order to make each class and each part 
material into the magnitude of the degree which can be recognized on a drawing, the contraction scale is 
changed for each class or every each part material. Moreover, about the whole liquid crystal equipment 
configuration also including a non-display field, it mentions later. 

[0028] With the gestalt of this operation, a plastic plate is used for a bottom substrate (one substrate), a 
glass substrate is used for a top substrate (substrate of another side), the data line which is a signal line 
for driving TFT for pixel switching and TFT on a glass substrate and the scanning line, the pixel 
electrode connected to TFT, and the common electrode which generates horizontal electric field between 
pixel electrodes are formed, respectively, and the example which constituted the transparency mold 
liquid crystal display as a whole is explained. That is, the liquid crystal cell consists of combination of a 
plastic plate-glass substrate, and the glass substrate side serves as a active-matrix substrate. 
[0029] As shown in drawing 1 , TFT2 for two or more pixels arranged in the shape of [ which 
constitutes the image display field of the liquid crystal equipment in the gestalt of this operation ] a 
matrix to control the pixel electrode 1 and the pixel electrode 1 concerned is formed, and the data line 3 
with which a picture signal is supplied is electrically connected to the source concerned of TFT2. The 
picture signals SI, S2, --, Sn written in the data line 3 may be supplied to line sequential, and you may 
make it supply them to this order for every group to two or more data lines 3 which adjoin each other. 
Moreover, the scanning line 4 is electrically connected to the gate of TFT2, and it consists of 
predetermined timing so that the scan signals Gl, G2, --, Gm may be impressed to the scanning line 4 in 
pulse line sequential at this order. It connects with the drain of TFT2 electrically, and the pixel electrode 
1 writes in the picture signals SI, S2, --, Sn supplied from the data line 3 to predetermined timing, when 
only a fixed period turns on TFT2 which is a switching element. 

[0030] Fixed period maintenance of the picture signals SI, S2, --, Sn of the predetermined level written 
in liquid crystal through the pixel electrode 1 is carried out between the common electrodes mentioned 
later. When the orientation and order of molecular association change with the voltage levels impressed, 
liquid crystal modulates light and enables a gradation display. According to the voltage impressed when 
it was in no MARI White mode, the amount of transmitted lights of incident light decreases, if it is in 
NOMA reeve rack mode, according to the impressed voltage, the amount of transmitted lights of 
incident light will increase, and light with the contrast according to a picture signal will carry out 
outgoing radiation from liquid crystal equipment as a whole. Here, in order to prevent the held picture 
signal leaking, storage capacitance 5 is added to the liquid crystal capacity and juxtaposition which are 
formed between the pixel electrode 1 and a common electrode. Storage capacitance 5 is formed through 
the dielectric film between the drain of TFT2, and the capacity line 6 which supplies constant potential. 
[0031] Although drawing 2 is the plan which ******( e d) one pixel, since there is no pattern in a plastic 
plate side as the meaning of this invention, it is the plan showing the condition of having looked up at 
the pattern on the glass substrate which constitutes a top substrate from the bottom substantially. The 
liquid crystal which can respond to IPS mode between the substrates of the pair which the liquid crystal 
display of the gestalt of this operation becomes from a top substrate and a bottom substrate is pinched. 
The pattern configuration of a top substrate is prepared in the shape of a matrix so that two or more data 
lines 3 which extend in the lengthwise direction in drawing, and two or more scanning lines 4 which 
extend in the longitudinal direction in drawing may cross mutually, as shown in drawing 2 . The field 
surrounded with the data line 3 which these-adjoins, and the scanning line 4 constitutes 1 pixel of the 
liquid crystal equipment of the gestalt of this operation. 

[0032] The semiconductor layer 8 is formed so that the lower part of the scanning line 4 may be crossed 
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in the portion at the lower left of a pixel, the source electrode 9 which branched from the data line 3 to 
the source field by the side of the end of the semiconductor layer 8 is connected to the drain field by the 
side of the other end, respectively, and the pixel electrode 1 constitutes TFT2 for pixel switching in this 
portion. The pixel electrode 1 has two electrode fingers la which extends in a lengthwise direction near 
a center and at the right end of the pixel, and is formed in the shape of a ctenidium. On the other hand, 
the common electrode 11 of the shape of a ctenidium which has two electrode fingers 11a which extends 
in a lengthwise direction is formed in the center section and left end of a pixel. 
[0033] Next, although the cross-section structure of a pixel portion is explained, the cross-section 
structure of TFT2 is easy to be the thing of the general former, and illustration here and explanation are 
omitted. As shown in drawing 3 , the common electrode 11 with which the top substrate 13 is from 
metal membranes, such as aluminum, on the inside side (liquid crystal side) of a glass substrate 14 is 
formed, and the color filter 17 which consists of a pigment layer 15 of the color from which R (red), G 
(green), and B (blue) differ, and a protection- from-light layer 16 (black matrix) which shades between 
these pigment layers 15 is formed on the common electrode 11. The signal line of TFT2 and the data 
line 3, and scanning- line 4 grade is arranged to the field of the above-mentioned protection- from-light 
layer 16. 

[0034] On the color filter 17, in order to carry out flattening of the level difference by each pigment 
layer 15 or the protection-from-light layer 16, the overcoat layer 18 which consists of an insulator layer 
is formed, and the pixel electrode 1 and the data line 3 which consist of the same layer of metal 
membranes, such as aluminum, are formed on the overcoat layer 18. And the orientation film 19 which 
consists of polyimide etc. all over the top substrate 13 is formed. As for the surface of the orientation 
film 19, level orientation processing is made by rubbing processing etc. However, since IPS mode is 
used with the gestalt of this operation, compared with the case of the liquid crystal drive method by the 
vertical electric field between vertical substrates, orientation restraining force may be weak. 
[0035] On the other hand, the bottom substrate 21 consists of only plastic plates 22. As a concrete 
material of a plastic plate 22, the plastic sheet which consists of methacrylate system resin, acrylate 
system resin, a polycarbonate, polyether sulphone, cyanuric acid triaryl ester (triaryl SHIANU rate), etc., 
for example, or plastic film is used. Although the thickness of a plastic plate 22 has desirable about 50- 
2000 micrometers, about 50-300 micrometers is more desirable. In addition, although illustration is 
omitted, in order to compensate the thermal resistance of a plastic plate 22, gas-proof permeability, 
solvent resistance, etc., it is desirable to coat and use various kinds of protective coats for the surface of 
a plastic plate in fact. Moreover, although the orientation film is not formed in the bottom substrate 21 
side with the gestalt of this operation, it is satisfactory especially if it carries out from the display 
principle in IPS mode. However, an orientation film may be formed in the inside of the bottom substrate 
21. Thereby, improvement in a contrast ratio can be aimed at and display grace may improve. 
[0036] And while the incidence side polarizing plate 23 (polarizer) is formed in the external surface side 
of the bottom substrate 21, the outgoing radiation side polarizing plate 24 (analyzer) is formed in the 
external surface side (observer side) of the top substrate 13, and the lighting system 25 (back light) is 
formed under the bottom substrate. Therefore, with the liquid crystal equipment of the gestalt of this 
operation, the light from a lighting system 25 carries out the sequential transparency of the incidence 
side polarizing plate 23, the bottom substrate 21, liquid crystal 26, the top substrate 13, and the outgoing 
radiation side polarizing plate 24, and goes into an observer's eyes, the display principle of the liquid 
crystal equipment of the gestalt of this operation - fundamental - IPS mode — it is even - it carries out 
- ****ing — as a liquid crystal material - positive and negative - various kinds of setup, such as the 
direction of initial orientation of the liquid crystal molecule accompanying the things and it whether to 
use a thing with which dielectric constant anisotropy, and transparency shaft orientation of each 
polarizing plate, can be chosen suitably. 

[0037] In manufacturing the liquid crystal equipment of the above-mentioned configuration, production 
of the top substrate 13 is fundamentally good by the manufacture method of the common knowledge 
equipped with the electrode of the IPS method of the general former. However, when performing color 
display, it is desirable to form a color filter in a top substrate. If it says roughly, sequential formation of 
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the semiconductor layer 8, the scanning line 4, and the common electrode 1 1 will be carried out on a 
glass substrate 14, and a color filter 17 will be formed on it. Next, what is necessary is to form the data 
line 3 and the pixel electrode 1, and just to form the orientation film 19 finally, after forming the 
overcoat layer 18. Moreover, the bottom substrate 21 side should just prepare a plastic plate 22. 
However, if an erector sees through the whole, it completely differs from the conventional method. That 
is, when manufacturing the liquid crystal equipment using a plastic plate conventionally, the method of 
sticking the plastic plate which manufactured according to the individual for each equipment of every, or 
was divided for each equipment of every on the mother glass of one sheet was taken. On the other hand, 
according to the configuration of the gestalt of this operation, many picking usually used with the liquid 
crystal equipment using two glass substrates can be performed. The case of four-piece picking is 
mentioned as an example, and it explains like this erector using drawing 12 . 

[0038] First, as shown in drawing 12 (1), after preparing four glass substrates 32 which carried out panel 
part package formation, respectively for the pattern shown in the plastic plate 31 and drawing 2 of work 
size (only magnitude which can take the liquid crystal equipment for four pieces with the gestalt of this 
operation), For example, the spacer 33 for holding the gap between two substrates uniformly on the 
upper surface of a plastic plate 31 is sprinkled, and the sealant 34 for closing liquid crystal is formed in 
the electrode forming face of a glass substrate 32 by screen-stencil etc. Next, as shown in drawing 12 
(2), where these two substrates 31 and 32 are piled up, a sealant 34 is stiffened, and two substrates 31 
and 32 are stuck, next, the glass substrate 32 side as shown in drawing 12 (3), after a cutter etc. cuts a 
plastic plate 31 side — a diamond glass scriber, a break machine, etc. - using — a scribe — it chips and 
divides into each liquid crystal cell 35 (empty eel). 

[0039] Then, as shown in drawing 12 (4), liquid crystal 26 is poured into the gap between two substrates 
31 and 32 using the liquid crystal injector 36 from the liquid crystal inlet 37 which is opening of the 
sealant 34 of each liquid crystal cell 35. As shown in drawing 12 (5), the rest closes the liquid crystal 
inlet 37 with a sealing agent 38, and liquid crystal equipment completes it by sticking a polarizing plate 
on both sides. In addition, after dividing into four liquid crystal cells 35 completely here, it explained 
that liquid crystal 26 was poured in, but it is easy to be natural even if it pours in liquid crystal, where it 
carried out the scribe only of the one direction in every direction from the substrate stuck in work size 
and two or more eels are connected in the shape of a strip of paper. If a lighting system, the various 
substrates for a drive, etc. are mounted to this liquid crystal equipment and it finally contains in a case, it 
will complete as a liquid crystal display. 

[0040] While the pixel electrode 1 of the shape of a ctenidium which constitutes the electrode of the data 
line 3 which drives TFT2 and TFT2 and the scanning line 4, and an IPS method and the common 
electrode 1 1, and a color filter 17 are formed in the top substrate 13 (glass substrate 14) side in the liquid 
crystal equipment of the gestalt of this operation as shown in drawing 3 Since nothing is prepared in the 
bottom substrate 21 (plastic plate 22) side, namely, no patterns which need alignment on a plastic plate 
22 exist In case both the substrates 13 and 21 are stuck, alignment becomes unnecessary, and telescopic 
motion of a plastic plate 22 does not pose a problem. Therefore, it becomes easy, and enlargement of 
liquid crystal equipment can adopt two or more manufacture methods of picking at the time of 
manufacture of liquid crystal equipment, and it not only can attain enlargement of each liquid crystal 
equipment, but it can produce electrochromatic display equipment by the high manufacture method of 
productivity. 

[0041] Moreover, since all of TFT2, various electrodes, a signal line, an orientation film, etc. are formed 
in the glass substrate 14 side, hot processing can be used in the formation production process of the 
various films which constitute these, and a reliable good film can be formed. Consequently, the 
switching element excellent in electrical characteristics or reliability, an electrode, wiring, and an 
orientation film can be obtained. Furthermore, there is no trouble which chooses the special manufacture 
process to which processing in ordinary temperature is performed, and a manufacturing installation. 
[0042] Thus, the liquid crystal display which employed efficiently the advantage which the plastic plate 
that ease [ thin-shape/ lightweight-izing and /-izing ] and the curved surface display not breaking are 
possible has is easily realizable. Since this liquid crystal display uses IPS mode for the display in 
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addition to it, the advantage of the wide-field-of-view angle which IPS mode has can also be acquired. 
[0043] The gestalt of operation of the 2nd of this invention is explained with reference to drawing 4 
below [the gestalt of the 2nd operation]. Although the example of transparency mold electrochromatic 
display equipment was given with the gestalt of the 1st operation, the gestalt of this operation gives and 
explains the example of reflective mold electrochromatic display equipment. The superficial pattern 
configuration which still contains the electrode of IPS methods, such as signal lines, such as a basic 
configuration as liquid crystal equipment, TFT shown in drawing 2 , the data line, and the scanning line, 
a pixel electrode, and a common electrode, etc. specifically is completely the same as that of the gestalt 
of the 1st operation. Therefore, with the gestalt of this operation, only a different portion using the cross 
section of drawing 4 equivalent to drawing 3 of the gestalt of the 1st operation is explained, and detailed 
explanation of an intersection is omitted. Moreover, in drawing 4 , the same sign is given to drawing 3 
and a common configuration member. 

[0044] As shown in drawing 4 , a glass substrate 14 is used for the top substrate 13 (substrate of another 
side), and as for the liquid crystal equipment of the gestalt of this operation, the data line 3 which is a 
signal line for driving TFT2 and TFT2 for pixel switching on a glass substrate 14 and the scanning line 
4, the pixel electrode 1 connected to TFT2, the common electrode 1 1 which generates horizontal electric 
field between the pixel electrodes 1, and the color filter 17 grade are formed. The configuration of the 
top substrate 13 is completely the same as that of the gestalt of the 1st operation. 
[0045] On the other hand, the reflecting layer 42 which the configuration of the bottom substrate 41 
becomes from a metal membrane with the high reflection factor of aluminum, silver, etc. throughout the 
inside of a plastic plate 22 is formed, and the orientation film 43 is formed on the reflecting layer 42. 
After the outdoor daylight which carries out incidence from the top substrate 13 side, such as the natural 
light and illumination light, penetrates the top substrate 13 and liquid crystal 26 and reflects on the 
surface of a reflecting layer 42 by this configuration in the case of the gestalt of this operation, liquid 
crystal 26 and the top substrate 1 3 are penetrated again, and it goes into an observer's eyes. Therefore, in 
order to scatter the reflected light over homogeneity covering a to some extent large angle, the scattering 
layer which consists of resin in which minute irregularity was formed on the thing and the surface which 
distributed the particle of the shape of a bead from which a refractive index differs in resin, such as an 
acrylic, may be formed on a reflecting layer 42. Or irregularity may be given to the surface of the 
reflecting layer 42 formed on it by forming irregularity in the inside of a plastic plate 22. In addition, as 
well as the top substrate 13 side when forming the orientation film 43 on the bottom substrate 41, it is 
not necessary to have strong orientation restraining force. 

[0046] Moreover, the polarizing plate 24 is formed in the external surface (screen) of the top substrate 
13. This polarizing plate 24 serves both as a polarizer and an analyzer. Therefore, in the case of the 
gestalt of this operation, the presentation of liquid crystal, the eel gap, etc. are adjusted so that lambda/4 
of retardation accommodation can be performed in ON/OFF of liquid crystal. Furthermore, a phase 
contrast board may be formed in the external surface of the top substrate 13. 

[0047] With the liquid crystal equipment of the gestalt of this operation, the reflecting layer 42 and the 
orientation film 43 are formed in the plastic plate 22 side to nothing having been prepared in the plastic 
plate 22 side with the gestalt of the 1st operation. However, and since what is necessary is just to form 
by the solid pattern, the alignment by the side of a glass substrate 14 is unnecessary too. [ neither a 
reflecting layer 42 nor the orientation film 43 ] [ patterning ] therefore, it not only can attain enlargement 
of the liquid crystal equipment of each [ that telescopic motion of a plastic plate 22 does not pose a 
problem ], but Since an element, an electrode, and wiring can be formed by high temperature processing 
which can adopt two or more manufacture methods of picking, and can produce electrochromatic 
display equipment by the high manufacture method of mass-production nature It excels in electrical 
characteristics or reliability and the same effect as the gestalt of the 1st operation that the liquid crystal 
equipment which employed the advantage of a plastic plate efficiently is obtained can be acquired. 
[0048] Moreover, in the case of the gestalt of this operation, unlike the gestalt of implementation of the 
1st of the configuration of a transparency mold, light will not penetrate the interior of a plastic plate 22 
by having formed the reflecting layer 42 in the inside side of the bottom substrate 41 . Therefore, 
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although methacrylate system resin, acrylate system resin, a polycarbonate, polyether sulphone, the 
triaryl SHIANU rate of the ability of the material used with the gestalt of the 1st operation to be used, 
etc. are natural, permeability can also use heat-resistant high plastic material like polyimide more low 
rather than these plastics. The further effect that a reliable orientation film can be used by this is also 
acquired. 

[0049] The gestalt of operation of the 3rd of this invention is explained with reference to drawing 5 
below [the gestalt of the 3rd operation]. Although the example of reflective mold electrochromatic 
display equipment was given with the gestalt of the 2nd operation, the gestalt of this operation also 
shows other gestalten of reflective mold electrochromatic display equipment. Therefore, only a portion 
which is different using the cross section of drawing 5 equivalent to drawing 3 of the gestalt of the 1st 
operation also with the gestalt of this operation is explained, and detailed explanation of an intersection 
is omitted. Moreover, in drawing 5 , the same sign is given to drawing 3 , drawin g 4 , and a common 
configuration member. 

[0050] As shown in drawing 5 , a glass substrate 14 is used for the top substrate 13 (substrate of another 
side), and as for the liquid crystal equipment of the gestalt of this operation, the data line 3 which is a 
signal line for driving TFT2 and TFT2 for pixel switching on a glass substrate 14 and the scanning line 
4, the pixel electrode 1 connected to TFT2, the common electrode 1 1 which generates horizontal electric 
field between the pixel electrodes 1, and the color filter 17 grade are formed. The configuration of the 
top substrate 13 is completely the same as that of the gestalt of the 1st and the 2nd operation. 
[0051] By the gestalt of the 2nd operation, as for the configuration of the bottom substrate 45, the 
polarizing plate 47 with reflecting layer 46 is installed in the external surface of a plastic plate 22 with 
the gestalt of this operation to the reflecting layer 42 having been formed in the inside side of a plastic 
plate 22. The reflecting layer 46 which consists of a metal membrane with the high reflection factor of 
aluminum, silver, etc. is formed in one side of a common polarizing plate, and this polarizing plate 47 is 
arranged so that a reflecting layer 46 side may be on an external surface side. Moreover, the orientation 
film 43 is formed in the inside of a plastic plate 22. Therefore, after in the case of the gestalt of this 
operation the outdoor daylight which carries out incidence from the top substrate 13 side, such as the 
natural light and illumination light, penetrates the top substrate 13, liquid crystal 26, the bottom 
substrate 45, and a polarizing plate 47 and reflects on the surface of a reflecting layer 46, a polarizing 
plate 47, the bottom substrate 45, liquid crystal 26, and the top substrate 13 are penetrated again, and it 
goes into an observer's eyes. The means for scattering the reflected light over homogeneity covering a 
certain amount of angle may be added like [ in the gestalt of this operation ] the gestalt of the 2nd 
operation. 

[0052] The point that the alignment of a plastic plate 22 and a glass substrate 14 is unnecessary also 
about the liquid crystal equipment of the gestalt of this operation is the same as the gestalt of the 2nd 
operation, therefore, it not only can attain enlargement of the liquid crystal equipment of each [ that 
telescopic motion of a plastic plate 22 does not pose a problem ], but Since an element, an electrode, and 
wiring can be formed by high temperature processing which can adopt two or more manufacture 
methods of picking, and can produce electrochromatic display equipment by the high manufacture 
method of mass-production nature It excels in electrical characteristics or reliability and the 1st that the 
liquid crystal equipment which employed the advantage of a plastic plate efficiently is obtained, and the 
same effect as the gestalt of the 2nd operation can be acquired. 

[0053] Generally, when a color filter is arranged to a top substrate side in case reflective mold 
electrochromatic display equipment is constituted, and a reflecting layer is arranged to the external 
surface side of a bottom substrate, in order that the light which carries out incidence with a certain 
amount of angle may go and come back to the interior of a thick bottom substrate, there is concern 
which duplex projection and color mixture generate with parallax. This problem is remarkable when the 
usual glass substrate is used for a bottom substrate. In that respect, in the case of the gestalt of this 
operation, since the bottom substrate 45 is the plastic plate 22 with a thickness of about 50-250 
micrometers [ at most ], the duplex projection and color mixture by parallax hardly become with a 
problem, but the good display screen is obtained. 
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[0054] The gestalt of operation of the 4th of this invention is explained with reference to drawing 6 
below [the gestalt of the 4th operation]. Although the gestalt of this operation explained the example of 
liquid crystal equipment equipped with the touch key, the thing of the gestalt of the 1st operation was 
adopted as a basic configuration of the liquid crystal equipment to apply. Therefore, only a portion 
which is different using the cross section of drawing 6 equivalent to drawing 3 of the gestalt of the 1st 
operation also with the gestalt of this operation is explained, and detailed explanation of an intersection 
is omitted. Moreover, in drawin g 6 , the same sign is given to drawing 3 and a common configuration 
member. 

[0055] As shown in drawing 6 , a glass substrate 14 is used for the top substrate 13 (substrate of another 
side), and as for the liquid crystal equipment of the gestalt of this operation, the data line 3 which is a 
signal line for driving TFT2 and TFT2 for pixel switching on a glass substrate 14 and the scanning line 
4, the pixel electrode 1 connected to TFT2, the common electrode 1 1 which generates horizontal electric 
field between the pixel electrodes 1, and the color filter 17 grade are formed. The bottom substrate 21 
consists of only plastic plates 22. And while the incidence side polarizing plate 23 (polarizer) is formed 
in the external surface side of the bottom substrate 21, the outgoing radiation side polarizing plate 24 
(analyzer) is formed in the external surface side (observer side) of the top substrate 13, and the lighting 
system 25 (back light) is formed under the bottom substrate. The above configuration is completely the 
same as that of the gestalt of the 1st operation. 

[0056] And with the gestalt of this operation, the touch key 51 is arranged at the external surface side of 
the outgoing radiation side polarizing plate 24. Although illustration of the detailed structure of the 
touch key 51 used here is omitted, there are a resistance contact method, a capacitive sensing method, 
etc. as a method of location detection, and opposite arrangement of the substrate of the pair which 
formed the transparent electrode of a predetermined configuration in the inside anyway is carried out. 
[0057] Since an element, an electrode, and wiring can form by high temperature processing which can 
produce liquid-crystal equipment by the high manufacture method of mass-production nature since 
enlargement of liquid-crystal equipment can be attained also in the liquid-crystal equipment of the 
gestalt of this operation and it can adopt two or more manufacture methods of picking, it excels in 
electrical characteristics or reliability and the same effect as the gestalt of the 1st - the 3rd operation that 
the liquid-crystal equipment which employed the advantage of a plastic plate efficiently is obtained can 
acquire. 

[0058] Furthermore in the case of the gestalt of this operation, the touch key 51 also transforms the part 
and glass substrate 14 which deformed by press, but since the deformation is absorbed by deformation 
of a plastic plate 22, the gap between two substrates is mostly maintained at homogeneity, and can 
mitigate a problem for distortion of the display accompanying the press which had become a problem 
conventionally with liquid crystal equipment equipped with the touch key 5 1 . That is, since it is 
convenient even if it sticks the touch key 51 directly on liquid crystal equipment, without leaving a 
space, thin shape-ization of equipment can be attained. Moreover, since the IPS drive method is adopted, 
the effect of the display on eel gap change also becomes small. Consequently, the suitable liquid crystal 
display for small pocket devices, such as a clock, a calculator, and an electronic notebook, can be 
offered. 

[0059] In addition, although the gestalt of this operation showed the example which possesses a touch 
key to being based on the liquid crystal equipment of the gestalt of the 1st operation, the configuration 
of the liquid crystal equipment possessing a touch key may not be restricted to this, may be provided to 
the 2nd and the liquid crystal equipment of the gestalt of the 3rd operation, and may be provided to the 
liquid crystal equipment of other configurations. 

[0060] The whole liquid crystal equipment configuration of the gestalt of the above-mentioned 
implementation including a non-display field is explained below the [whole liquid crystal equipment 
configuration]. In addition, a plastic plate and a bottom substrate explain [ a top substrate ] as a glass 
substrate here. As the whole liquid crystal equipment configuration is shown in drawing 7 , the sealant 
34 is formed along the edge on the glass substrate 14 by the side of the top substrate 13, and the 
protection-from-light film 54 as a rim of duct mouths is formed in parallel to the inside. The data-line 
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drive circuit 55 and the terminal 56 for external circuit connection are formed in the field of the outside 
of a sealant 34 along with one side of the top substrate 13, and the scanning-line drive circuit 57 is 
established in it along with two sides which adjoin this one side. Furthermore, two or more wiring 58 for 
connecting between the scanning-line drive circuits 57 established in the both sides of an image display 
field is formed in one side in which the top substrate 13 remains. 

[0061] And as shown in drawing 8 , the plastic plate 22 by the side of the bottom substrate 21 with the 
almost same outline as the sealant 34 shown in drawing 7 has fixed to the top substrate 13 by the sealant 
34, and liquid crystal 26 is enclosed between the top substrate 13 and the bottom substrate 21. 
Moreover, opening prepared in the sealant 34 shown in drawing 7 is the liquid crystal inlet 37, and the 
closure is carried out with the sealing agent 38. 

[0062] The example of electronic equipment equipped with the liquid crystal display of the gestalt of the 
[electronic equipment] above-mentioned implementation is explained. Drawing 9 is the perspective 
diagram having shown an example of a cellular phone. In drawing 9 , a sign 1000 shows the main part 
of a cellular phone, and the sign 1001 shows the liquid crystal display section using the above- 
mentioned liquid crystal display. 

[0063] Drawing 10 is the perspective diagram having shown an example of wrist watch mold electronic 
equipment. In drawing 10 , a sign 1 100 shows the main part of a clock, and the sign 1101 shows the 
liquid crystal display section using the above-mentioned liquid crystal display. 

[0064] Drawing 11 is the perspective diagram having shown an example of pocket mold information 
processors, such as a word processor and a personal computer. In drawing 1 1 , the liquid crystal display 
section for which the sign 1200 used the information processor for and the sign 1202 used the liquid 
crystal display of the above [ the input sections such as a keyboard, and a sign 1204 / the main part of an 
information processor and a sign 1206 ] is shown. 

[0065] It has in the crack the advantage that a pile and a curved surface display are possible, and 
becomes a suitable thing for this kind of portable electronic device while it can attain thin-shape-izing of 
the liquid crystal display section, and lightweight-ization, since the electronic equipment shown in 
drawing 9 - drawing 1 1 is equipped with the liquid crystal display section which used the liquid crystal 
equipment of the gestalt of the above-mentioned implementation. 

[0066] In addition, the technical range of this invention can add various modification in the range which 
is not limited to the gestalt of the above-mentioned implementation and does not deviate from the 
meaning of this invention. For example, although the gestalt of the 1st operation showed the example of 
high-reflective-liquid-crystal equipment with the gestalt of the example of transparency mold liquid 
crystal equipment, the 2nd, and the 3rd operation, this invention is also applicable to the transflective 
high-reflective-liquid-crystal equipment which combines the reflecting layer with the function which 
reflects and penetrates light at a certain amount of rate called the so-called half mirror or the reflecting 
layer which formed the window part for light transmission in each pixel, and a lighting system. 
[0067] Moreover, when high-reflective-liquid-crystal equipment was constituted from a gestalt of the 
2nd and the 3rd operation, the example which formed the reflecting layer in the plastic plate side was 
shown, but if it is permissible that the configuration by the side of a glass substrate becomes quite 
complicated, a reflecting layer may also be formed in the glass substrate side which forms TFT, a color 
filter, etc., and you may make it the configuration which uses a plastic plate as a top substrate (observer 
side). Moreover, although the gestalt of implementation of all above showed the example of 
electrochromatic display equipment, of course, this invention may be applied to the liquid crystal 
equipment of monochrome display without a color filter. 

[0068] Moreover, although the combination of a glass substrate and a plastic plate constituted liquid 
crystal equipment from the gestalt of implementation of all above, liquid crystal equipment may consist 
of plastic plates of two sheets. In this case, the inside of a manufacturing process forms a switching 
element, an electrode, etc. on a glass substrate, and if the method of exfoliating from a glass substrate 
and imprinting on a plastic plate is taken after these switching elements and an electrode are completed, 
it can form the switching element and electrode which have a property equivalent to what was made on 
the direct glass substrate. Or if it is the range which can permit the fall of a certain amount of property, 
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of course, it will not matter although an element, an electrode, etc. are directly made on a plastic plate. 
Further thin-shape-izing of liquid crystal equipment and lightweight-ization can be attained by using 
both substrates as a plastic plate. It cannot pass over the concrete publication of the material of pattern 
configurations, such as an electrode furthermore illustrated with the gestalt of the above-mentioned 
implementation, and wiring, and various films, thickness, etc. to a mere example, but it can be changed 
suitably. 
[0069] 

[Effect of the Invention] As mentioned above, since the alignment of the plastic plate which forms the 
substrate of a pair, and the substrate of another side becomes unnecessary according to the liquid crystal 
equipment of this invention as explained to details, Since telescopic motion of a plastic plate does not 
pose a problem but it not only can attain enlargement of each liquid crystal equipment, but it can adopt 
two or more manufacture methods of picking Since an element, an electrode, and wiring can be formed 
by high temperature processing which can produce liquid crystal equipment by the high manufacture 
method of mass-production nature, it excels in electrical characteristics or reliability and the effect that 
the liquid crystal equipment which employed the advantage of a plastic plate efficiently can be offered is 
acquired. Moreover, there is also no problem on a display, it can have a touch key, and the suitable 
liquid crystal equipment especially for a portable electronic device can be realized. 



[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 
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[Drawing 2] 
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[Drawing 6] 
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